Introduction: Recurrent and complex high fistulas remain a surgical challenge. This paper reports our experience with the anal fistula plug in patients with complex fistulas. Methods: Data were collected prospectively and analyzed from consecutive patients undergoing insertion of a fistula plug from January 2011 through April 2014 at Hazrat-e-Rasoul Hospital in Tehran. We ensured that sepsis had been eradicated in all patients prior to placement of the plug. During surgery, a conical shaped collagen plug was pulled through the fistula tract. Results: Twelve patients were included in this case study. All patients had previously undergone failed surgical therapy to cure their fistula and had previously-placed Setons. There were eight males and four females with an average age of 44 who were treated for complex fistulas. At a median time of follow-up of 22.7 months, 10 of the 12 patients had healed (83.3%). One patient developed an abscess that was noted on the sixth postoperative day, and there was one recurrence during follow-up. Conclusions: Fistula plugs are effective for the long-term closure of complex anal fistulas. Success of treatment with the fistula plug depends on the eradication of sepsis prior to plug placement.
Introduction
Anal fistula is a debilitating disease that requires complicated medical interventions to treat the patients (1) . According to the studies, the incidence of fistula-in-ano ranges from 26-38% (2) . Its prevalence has not been exactly defined, but a few studies have reported its prevalence in limited populations (3) . The condition may occur subsequent to several conditions, including Crohn's disease, previous anorectal abscess, trauma (e.g., rectal foreign bodies), anal fissures, carcinoma, radiation therapy, actinomycoses, tuberculosis, and lymphogranuloma venereum secondary to chlamydial infection (3) (4) (5) . Therapeutic options include several surgical and non-surgical interventions. Recently, successful application of stem cell therapy for complex anal fistulas has been reported (6, 7). However, the success rate of current interventions is limited by the recurrence of fistula in patients treated by surgical approaches, and stem cell therapy for this condition is still in its beginning. Also, the results from a phase III, randomized, controlled trial have demonstrated no advantage of stem cell therapies over fibrin glue alone (6) . Surgical intervention is indicated for symptomatic patients with recurrent anorectal sepsis and Crohn's disease with multiple and often complex fistulas (4) . As surgical intervention is sometimes associated with sphincter damage, it may cause fecal incontinence and decreased quality of life in patients who undergo surgery (8) . However, sphincter-saving surgical approaches have shown great promise for the improvement of outcomes. These approaches include fibrin glue (9-11), loose seton placement (8) , and anal fistula plug insertion (5) . Several studies have reported successful application of fistula plugs in the closure of high anal fistulas, although they suggested that further investigations are required to obtain conclusive evidence (12) (13) (14) . None of the current techniques for the treatment of high fistulae produces reliable healing rates, and all are associated with varying degrees of incontinence. The current Fistula -InAno trial (FIAT) trial in the UK by L. Magill along with the 14% success from the Cleveland Clinic compares these existing treatments to the use of a bioprosthetic plug derived from pig intestines. Evidence of the efficacy of this treatment is limited, and the trial attempts to provide more information on both efficacy and cost-effectiveness. In line with these studies, we tried to implement the application of fistula plugs for treating high anal fistulas in our Center, and we evaluated the results of the insertion of the anal fistula plug on several outcomes of the surgical operation intended to treat high anal fistulas in sphincter-saving fashion. In the current study, first, results from Iranian patients are described.
Material and methods
In this case study, 12 symptomatic patients suffering from high anal fistula were referred to the Department of Surgery at Hazrat-e-Rasoul Hospital in Tehran, which is a major referral center for colon and rectal surgery. These patients were enrolled in the study from January 2011 through April 2014. All patients were of non-Crohn's disease background. In addition, this study was approved by the Medical Research Ethics Committee, and informed consent was obtained from all of the patients. The patients underwent intent-to-treat surgical operation for insertion of the fistula plug. All surgical operations were performed by the same colorectal surgeon. The surgical procedure was performed as described by Ommer et al. (5) . We assured sepsis had been eradicated in all of the patients prior to plug placement. During surgery, the fistula tract and the internal opening were identified. A collagen, cone-shaped plug was pulled into the fistula tract. The fistula plug portion that remained outside the tract was removed. The plug was fixed by vicryl 2-0 stitches. The operation was considered successful if the external opening was closed and drainage was totally stopped at the last follow-up visit.
Results
Twelve patients were studied, i.e., eight males and four females. The mean age of the patients was 44 (SD: 42.7), ranging from 27 to 62 years. Among the 12 patients, one patient developed an abscess in the fistula where the plug was placed. The abscess was drained, and the plug was removed. Fistula recurred in one of the patients after spontaneous expulsion of the plug. Two patients (16.6%) had recurrence or the treatment with the fistula plug failed. Three patients complained about secretions after the fistula plug was inserted. The symptoms ameliorated in these patients over time. These patients recovered completely after daily changes of the bandage and care for the wound. No recurrence was observed in these patients. Other complications, such as fecal incontinence, gas incontinence, regional allergy, and severe pain were not observed in any of the patients. Complete data of the patients enrolled in this study are available in Table 1 . Male  28  16  2  30  -2  Male  57  12  1  18  -3  Male  36  8  1  10  -4  Male  62  20  2  18  -5  Male  37  17  2  3  +  6  Male  27  30  3  33  -7  Male  46  21  2  2  +  8  Male  40  36  4  24  -9  Female 37  12  2  28  -10  Female 62  19  3  36  -11  Female 36  15  2  18  -12  Female 60  24  3 12 -
Discussion
Treatment of anal fistulas has remained a perplexing medical challenge. While surgical operation is indicated for the treatment of high fistula-in-ano, several modifications to this method have been made to improve the success rate of surgical interventions. One surgical approach includes insertion of fistula plugs into the fistula, which has sparked significant interest among colorectal surgeons. The Gore BioA fistula plug has been studied extensively for the closure of anal fistula, and it has demonstrated success in these operations. In the current study, we used a surgical operation for insertion of the Gore BioA fistula plugs to treat perianal high trans-sphincteric fistula-in-ano in patients receiving this treatment at Hazrate Rasoole Akram Hospital in Tehran, Iran. Our study indicated a high success rate for the method in the closure of fistula tract in patients who had experienced unsuccessful surgical interventions earlier for the treatment of complex anal fistulas. The results of our study showed a high success rate for high anal fistula treatment by insertion of a Gore BioA fistula plug. This is consistent with the results from German studies by Ommer et al. and Ratto et al. (5, (15) (16) (17) . Their studies showed that high anal fistula closure by plug is a simple, effective, and safe technique that is applicable for the treatment of most patients who have had previous unsuccessful surgical intervention for the treatment of fistula-in-ano. While our study only includes nonCrohn's disease patients, their study examined a mixture of patients and demonstrated the significant effects of the plug insertion in Crohn's patients as well. In addition, the Gore BioA fistula plug seems to be more effective than fibrin glue closure, as evidenced in a previous study by Johnson et al. (16) .
Conclusions
Our study, which was performed as a pilot in our Center, added to the evidence that shows improved outcomes of fistula tract occlusion by an absorbable fistula plug in fistula-in-ano patients who have prior experience of unsuccessful surgical operation for treatment of this condition. It highlights the importance of infection control in the successful management of the disease by the plug technique. MRI confirmation of healing as a potential adjunct could be used to determine any further work.
